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Remarks 

Thorough examinfation by Lhc Exciminer is noted and 
apprRci.ateiid - 

Tiic claims have been amende^d to overcome Exarn.iner^ Section 
112 rejections and to correct a yrajmnaL..iCcJ 1 errors and to clariiy 
Appi i cants Invontloii . 

Support for the ciTnendGd claimM; are fonnd In the origirial 
cl^ii.nis and/or the Specif icaLion. No new niatter huti bccoa added. 

For example support for the? amoiridmcnLa are found in the 
Figures, the original clfiiini^ ai\d Lhe Speoi f i CAti on, for GXcimplc 
bo?qinninq at paragraph 0018: 

"Rotorring to li'iqiire iD, follow iruj phot'.o 1 1 thographic patterninq 
(phot-.ort-:fn r>t fnyor not ahown) , in a I.iryL .^:ir..cp r>f tho multi- «tc?p KiE eLcJi.inq 
prx-^co:nn, tho h.irrlnh-ifjJc layer ita eLched Lt»roo(jh thicknof7f7 laKiiig a Cli\ elchlnq 
chcmifftry to oxpojio portions of Lhe underlyirMj po I yr; i I .i con layer 18 leaving 
hiirdrrir^ok Inyt^r portionfj e.g., 20A and 20R os>«'^rl y.i ng rsnbrtoquontly lioriaod 
\ y y j 1 J CO n #1 1- o \ CiCt. r o d o po r t i o r . " 
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And at paragraph 0020: 

'T<t-:tcrrinq to lr'.i<Hirr^ IF, a j;econd in/ii n atch sLep is i.lir^n crjrriod out 
yvhf-re t. Vic-1 po 1 y?-; 1.1 icon laye. r Ml in otched rough 'i .second Lhickrir^nn portion, 
tor oxamplfr 'm« ono ombodimeiiL to endpoint detection of an und^^i^lying gate 
diolQctric layer 16 to at least partially oxpowe the underlying g^t& 
dielectric layer. in the ;:>*^{.:Ot"id m^iin etch yt. ^:»p, lea;-sl: the Rl:' h\nr* powc?r 

nnri prctorably bol.li Uio RF bi a.s power; oini the UL' sourct^ pavjc:r are rcviuced 
nomp/i rod to the? firsL iiicJ.i.n r:tch «tep." 

And aL part^qr^aph 002b: 

''Kefe.tr rruj to Figure IG, foil owing the incti^l tj^vn plasma lre*iUnftnl: , 
overeLch process is carried out to re?nove remaining portions of the 
polysilicon layer IH ovor the? cjaLe dirtlftctrlc layer Ifi inoludinq removi/uj 
po} y.s i 1 i r:on ntrinqera , " 



Claim Rei^d ^ions under 35 USC 112 

Appllc:anLy hcive ainftnded claims 1, 1^, and claims 9 and 19 Lo 
overcome Examiners reiectiionsL; , 
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Claim Rejections under 35 OSC 103 

Claims 1, ^-9, 11-12, 14-1.9, and 21-22 isHmd rcjecled 
nndftr 35 USC 103(a) beinq unp^jtcoritabio over Tjee (5,665,^.03 in 
view ol Pan oL al. (US 6,656,832). 

a-bat.ement of Common Ownerghip Purauant. to 35 USC 103 (o> 

Applicants att.ornoy ol record sstate thai Pan eL a.l. (US 
6,656,032) and Appliccio t'-S Instant appiicaLion were, nt th« time 
the* invcaLion was made, owned by Taiwan Semi condnctor 
Manulac luring Company. Thcroiore, Rxamtners ui2c oi Pan et al. * a3 
a reference in a 103(a) rejection appcjaris Lo be improper nnder 35 
USC §103 (C) . 

However, whiio nol. agreeing US 6,6!:>G, 832 may be properly bo 
ursed an a rclore.nce in a rejccLiun under 1 03 (a) ^ assuming 
firquendo that it is n properly used reference. Applicants 
respectfully traverse Examiner's rejcocLion under 35 U.K.C. 
103 (a) . 

I.ee disc:ioL;e,o a method for reactive ion etching of a gale 
eiocLrodo using An oxide liardmask layer c:ind a three .*:;t.ep silicon 
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cLchino proce^r^. Loo cL al , cH.sclofse in a JJirst chanibGr etcliing 
will"! CF4 to remove any oxide that may have formed on the 
pol ysi.l .i non layer dui:irig stripping oi Lho resist mask (col 4, 
linfis :-$l-3b) . Afler trrin.sfer l:o a silicon etczhiny ctiambcr A 
liocond iiLop is carried out using HBF^/c:i\/!/02 in a lirsL silicon 
eLctiing ^a.ep (.second e-^Lching step) (col ^ , iinco 34--36) and then 
HBR/02 in a third etching step (second aiiiuon etohinq step) (coi 
4, 1 ine« l'>2-b'l) . 

\,ee overconiois Llio probletn of etcliincj po1y.?ilicon qal:e£j Lo 
obtain vertical Ladowalls (see coi 1, lines ""j-^) by oxidizing the 
sidewalls oil Iho siilicon during Lho I'irst silicon clich step 
(isccund oLch step) (col 1, lines 63-66; col 4, lines* 38-46) and 
stropping a predotermined dlstiance (20 nm) above the gate oxxde 
layer (without exposing the gate oxide) / then removing 
substantially all CL2 from the etching chamber atmoKphorc (col 2, 
liner? 1-b; col 4, lines , and then etching through a 

remaining thickness portion of the silicon layer to expose the 
gate oxide layer (col 2, lincy 1-5; col A, liiicy 52-64) where th« 
fic-icond silicon etch step (Liiird etch step) includes an over etch 
process, hee discloisey using low preisuure and low power deiiiilLy 
In the second liiiicon etch step i:o expose the gate oxide layer 
with no magnetic £ield enhancement (col 4, linciU 64-- col 5, line 
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3) . 

Lee does not disclose or suggest parforming a plasma 
treatment following exposure of portions of an underlying gate 
dielectric - 

On the oth«r iiand. Pan et al. diuclosfts a plaf-:.ma Lrcalment 
proce.ss using argon and/or hydrogen i'or treating a via opening 
prior to filling Lho via with a conduclor {.-^ee Abr^tracL) . Pan et 
al . diiu:loi.ic that preferably a hydrogen plasma treatment precedes 
an argon plasma treatment (col 6, lines ?.8-:U) as well as 
Leaching a hiqh (e.g., prefer-=5bly greater than fiOOWattu) and a 
high bia:5 power (o,g,, prefGiably greatftr than 450 Watts) (col 6, 
lincy 22'-5!8) . Pan et ai. Leach that the iiiqh power and bias power 
in the hydrogen plasma treatment, Logclher with the low RF power 
and low bi<xti poser in the argon Lreatment is useful for cleaning 
the conductor contact region in the via, particularly cleaning 
copper oxide (col lines 54-62) . 

1'here Lti no apparent motivation for combining t.he disparate 
teachingii ol Pan et al., who Leach a plasma LrcaLment. process for 
cleaning a via with a hydrogen plasma at high power and bias wiLli 
the gate electrode etching process of Lee who teaches a low power 
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etching step (which includes overetching) to expose an underlying 
gate oxide to avoid damage to the gate oxide/ and who does not 
suggest or disclose an intervening plasma treatment step (between 
polysilicon etch and overetch step) . Moreover, Lhc plasma 
troatincnL proccGS o£ Pan et a1 ♦ would likGiy dainayo Lho device of 
Leo including the qat.e diftlectric of Leo. 

Kven assuminq arguendo, a proper motivation for thos 
combination the plaisma LreaLiaox;iL Includinq hydrogen plasma ol Pan 
ftt al» with the teaching ol" Leo et al - , such combination doe£3 not 
producer Appiicanlij disciciied and claimed invention. 

"'Finally, the prior art rGleroncc (or references when 
combined) must Leacli or suggesL all the claim limitation's- The 
Leaehing or sugqestion to make the claimed conali) i na l.i. on and the 
reasonable expectation of isucccss mu^st both be found in the prior 
art^ and not baaed on applicant's disclosure." Tn re Vfieck, 9^7 
F.P.d <lfW, 20 USPQ2ci 1438 (Fad. Cir. 1991). 

''Tlie prior art rnusl prov.lde a motivation or roa.son for the 
wockor in the art, without the bomefiL ol appellant's 
specification, to make the necessary chanqep> in the reference 
device.'' ;^:x parte Chic.igo Rawhide Mlg. Co,, 223 UtiPQ 351, 353 
(fid . Pri t - App . & In t ex- . 1984) . 
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2. Claims 3, J Or 20, arid 23 Mitand rejectc-i-d over Lee and Pan 

et al,, above, fjud I'urLiiox in view of Lill cL ul. (US 6, 

AppiicanL.s reiterate the coiiuuciiLs inade above, with xospeul 
L o Loc fi n d Pa n e t a 1 . 

ApplicariLs d1 flaqree with lixaminur.s assertion thai soli-bias 
is equivalent to zero biaii power, and l?:xfiininoris diMicussi.on of 
L:i.1J et . refat:ei> iiucti an assertion. Loc discloses the use of 
a low bias voltiage in the range of !30 'to 100 Volts to avoid ion 
damage to the gate oxide layer (col 2^ linoa 46^-49) in ri 
polyrsilicon cLchback (pi anari.zation cLcliing) process with an 
underlying sili.con nitride layer, 

'I'he facL LiiaL Lill et al. terichos typical process condition 
lor RIE ol poJysllicon selectively Lo silicon nitride in a 
polysilicon etc:hback (iial etch front) proccoy including the n^se 
of a low bias Voltage, does not lurlhor help Kxaminer in 
esLabl.ishinq a px^iiHc? ^'ade catje of obvi ousncsisfj . 

Even atjyuming cjzguando, a proper motivation for combining 
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the diisparciLe Leachings of piciiuiia process conditions for a 
poiysiiicon etchback proccsi:> (Li.ll. et al.) with a plasma cleaning 
LrooL'.ment to reinove copper oxide within a via (Pan et al.) wiLh a 
polysilicon qate cLcli process (L.ee) where an inert plaiiiua 
trerntment ir> noiLhor .^lUigqested or diaclosied, such com}jinal: ion 
does not: produce Applicants dit^ciosed and claimed invention ♦ 

^^Finally, the prior art reference (or roIer€?nces when 
combined) muat licach or suggest all Lhc clciirn limitation:^. The 
toac.hinc) or suggestion to make Ihe claimed combinaLion and the 
reasonable expectation ol success must boLh be .found in the prior 
art, and not ba^scd on yppli cantos diacioyure • " In re VcSfick^ 9<l'/ 
F.2d ABB, 20 Uf>PQ2d 1438 (Fed. Cir, 1991). 

''The p>rior art must provide a motivation or reason lor the 
worker in the art, without the benefit of appeiiaiit's 
supecil icati on, to make the necessary changoji:? in the reference 
device." Ex parte Chicriqo Rawhide Mfg. Co., 223 USFQ 35 1 f 353 
(Bd, P^t. App. ft Intor. 1984). 

Based on the roregoing, Applicantis respectfully submiL that 
the Claimii are now in condition for allowance. Such lavorable 
aoLiun by the Kxaminer at an early date iy respectfully soiiciled. 
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In the KvenL Lhal. Ibe present invcnlion a^a claimed ii3 noL .In 
condition lor ciiiowance for any reauoa, Lhe F.»Xi=itTii ner iy 
r€?f5p€-K:t fully irivlLecl to call the AppiicanLs' representative tiL bis 
Hloomfield Hill:*, Micliiycui office at (2^8) 540-4040 such that 
ne(:e:s:5ary ucLioii may be taken to place Ihe application in a 
condlLloii lor allowance. 
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ip«cLi'u\ly submitted, 



Randy W. Tung 
Reg, NO. 31,311 
Tojiephono: (?.48) 540-4040 
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